Pemphigus foliaceus (PF) is characterized by acantholysis determined by IgG 4 binding to desmoglein I, a 160-kDa desmosomal glycoprotein. To investigate the immunopathological aspects of Brazilian PF, we determined levels of serum cytokines in patients with PF. Twentyfive patients with PF and a control group consisting of 10 healthy individuals were studied. Serum IL-2, IL-4, IL-5, IL-10, IL-12 and IFN-g were measured in the two groups by ELISA. The median concentration of IL-2 was lower in PF patients compared to the control group (0.45 and 9.50 pg/ml, respectively), as also was the concentration of IL-4 (0.26 and 10.16 pg/ml, respectively). The same was observed for IL-5 (7.94 and 15.74 pg/ml, respectively) and for IFN-g (5.90 and 8.58 pg/ml, respectively). For IL-10 and IL-12, higher concentrations were observed in PF compared to the control group 2.92 and 1.17 pg/ml, respectively).
Introduction
In Brazil, the first cases of pemphigus foliaceus (PF) were documented by Aranha Campos in 1860. Its characteristics are similar to those of the nonendemic PF that occurs in North America and Europe, described by Cazenave in 1844 (1) .
The immunohistologic mechanism of PF was only recognized in 1964, when Beutner and Jordan (2) demonstrated by immunofluorescence the existence of intercellular IgG throughout the epidermis. The antibodies observed in PF are IgG 4 that bind to desmoglein I, a 160-kDa desmosomal glycoprotein (3, 4) .
The mechanism of acantholysis in PF is not completely understood, and some reports have suggested that the plasminogenplasmin system may be involved in it (5). DAuria et al. (6) described the participation of interleukin 6 (IL-6) and TNF-a in pemphigus vulgaris. Inaoki and Takehara (7) demonstrated increased serum levels of IL-5, IL-6 and IL-8 in patients with bullous pemphigoid.
In the present study we determined serum levels of some cytokines in patients with Brazilian PF.
Material and Methods
Twenty-five patients with PF were enrolled in the study before the initiation of treatment. All patients attended the Dermatology clinic of the University Hospital, Faculty of Medicine of Ribeirão Preto, University of São Paulo, Brazil. A control group consisted of 10 healthy individuals. The clinical diagnosis of PF was confirmed by acantholysis in the upper epidermis in skin biopsies. Patients with flaccid bullae and crusts on the head and upper thorax were considered to have localized PF, while those with lesions also in abdomen and limbs were considered to have generalized PF.
Serum IL-2, IL-4, IL-5, IL-10, IL-12 and IFN-g were measured in the individuals of the two groups by ELISA (R&D Systems, Minneapolis, MN, USA). For statistical analysis the Mann-Whitney and Fisher tests were used to compare cytokine levels between groups, and cytokine levels between patients with localized or generalized forms of PF.
Results
Among the patients with PF, age ranged from 10 to 68 years (mean = 30). Fourteen were females, 14 were white, 9 were mulattoes and 2 were black. Eighteen presented the localized form of PF ( Table 1) .
The median concentrations of IL-2 and IL-4 were lower in PF patients (P<0.01) compared to controls: 0.45 and 9.50 pg/ml, (Figure 1 ). There was no association (P>0.05) between cytokine levels and the localized or generalized clinical forms of PF.
Discussion
Cytokines are small glycopeptides secreted by white cells, T, B and natural killer lymphocytes, macrophages, Langerhans cells or other cell types, which are involved in cell-to-cell communication in response to specific stimuli (8) .
T helper lymphocytes (CD4 + ) can be divided into two different subtypes, Th1 and Th2, depending on which cytokines are predominantly secreted (9,10). These subtypes have been determined in mice as follows: Th1 producing IFN-g and IL-2, and Th2 producing IL-4, IL-5 and IL-10 (11). IL-12 is produced mainly by B lymphocytes, Langerhans cells, and macrophages, and is responsible for the stimulation of the Th1 cytokine profile. On the other hand, IL-10 has the function of inhibiting the Th1 profile (12, 13) . In human beings, clones of lymphocytes that express cytokines similar to the Th1 and Th2 patterns exist, but there are clones that produce cytokines of both patterns, which have been designated Th0 (14) .
Cytokines IL-2 and IFN-g were decreased in PF, and this could have been caused primarily or secondarily by inhibition of the Th1 profile. IL-10 was increased in PF, probably functioning by stimulating the proliferation of B lymphocytes, being responsible for the larger production of antibodies, including IgG anti-desmoglein I, and inhibiting the Th1 profile. Increased numbers of B lymphocytes could be responsible for the high production of IL-12, explaining its increase in PF patients. Inhibition of the Th2 profile may be caused by IL-12. Since IL-12 was found to be increased in PF, it may have been responsible for decreased serum levels of IL-4 and IL-5. However, it should have stimulated the Th1 response, which was found to be inhibited in this study.
We did not detect an association between cytokine levels and localized or generalized forms of PF. However, this observation is limited by the fact that we may have included patients in different phases of the disease.
There have been reports of participation of IL-6 and TNF-a in pemphigus vulgaris, and of increased IL-5, IL-6 and IL-8 in bullous pemphigoid (6, 7) . Recently, Lin et al. (15) demonstrated an autoimmune CD4 + T-cell response associated with PF, besides a Th2 cytokine profile in the supernatant of T-cell clones from 5 patients with PF. Our study suggests that within a Th1/Th2 paradigm, the Th1 profile seems to be inhibited while the Th2 profile predominates in PF. Further 
